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0 1. 4-#9* h-^WSafi^fcWLT. tt***^)*^ CJ. Bio 
1. Chem. , 263, 10420 (1988) > Biochem. Biophys. Res. Commun. , 157. 657 (1 
988), Eur. J. Biochem., 183, 211 (1989)] „ -M-kVT • V -7fi*tf>» 
feT" (WO 96/10086) bXlfXYU-fh^vUX- - A-^-xfiJfeOjffc^ CM 
ol. Microbiol., 26. 197 (1997)) J&*8tf#£*LTV**„ 

tti % ^'JnA**-- \£u^ff)')^m<7)OtjiWJtm%m^^4 XX (Ga 
1 0 l-4(Fuc o l-3)GlcNAc) fc«£ t>*;W 7>Y [Fuc a l-2Gal p l-4(Fuc a 1-3)G 
lcNAc) xeh-yfcpg LT is »K Mn^^-- tTn'J Ki5v*T/9 
1, 4-#7* h-XKW^flHtO^ftWill^tLTv^ CGlycobiology. 5, 
683 (1995)) „ «tt&»fc*v»T, gtfttf)/? 1, 4-#9* Y 

=f-liftfe2tLX^%^ [Nature, 388, 539 (1997)) 0 

Kt-SDNA, iDNA^v>/:,9 1, A-lfvt b-X$E»|| 
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n'JWA7^7'J-^^ 1, 4- #7? h-X<E«3M>iS14*S3lllfc 

(a) &mtt i 7^ mam* h % h ses 

t < i±ttjii $ ft*: r < j mm* e> 40 , 3*»o /? i , 4 - # 9 * h - 

i£l< timi@o7§ y g&£L<iittftn£*ifc7 5 ;mm 

mfrh**), frop 1, 4- #7* h-xK^»3(fj5ttS:^1-*Sa»H, Mole 
cular Cloning, A Laboratory Manual, Second Edition, Cold Spring Harbor L 
aboratory Press (1989) (JTF, tl/*i7-^n-i>^2IRI:ftt) , C 
urrent Protocols in Molecular Biology. John Wiley & Sons (1987-1997) (J£l 

ucleic Acids Research, 10, 6487 (1982) > Proc. Natl. Acad. Sci., USA, 79, 
6409(1982) > Gene, 34. 315 (1985K Nucleic Acids Research, 13, 4431 (198 
5hProc. Natl. Acad. Sci USA, 82, 488 (1985)^lCfBft0^fetiJI CTiHt 



- 2 - 



WO 99/40205 



PCT/JP99/0032I 



h 'j^v^x v hfcfcfrTTV^ry^-fXU ^(ji, h-;ME# 

#-t2-em$tL^^@£?iJ^^-r^,DNA^7 p n-7'i: LT> 3D-- • 7 

(± N nnr.-$>^>v>{±y7-^fi*ODNASrS^'(bt^:7^ ;l/^-*fflv»T, 
0. 7-1. OMOigittl-^iW, 6 5t:tVW "/'J N-t-yg 
*to£&, 0. l~2teitj£OSSCM (lfeilkm<DS SC»«li, 1 
SOmMMth'^A, 15mM ^xygth'^Aii)^^ tfflK 6 
5 r &#T-C 7 fl/ * - £ & CI t \Z J: r> BJg-C %■ h D N A £ * *f & - t 

N-t'-yaXi, *z\s*a.7- • ?u--y>f%2^ iiVyY- 
7*n Yu-)VX ■ 4 y • ^l/^ra7- • A'^oy-, DNA Cloning 1: Core Te 
chniques, A Practical Approach, Second Edition, Oxford University (1995) 

jtfcfcDNAt Ltl^CIt Se»-t2-C^$tr^^S£?iJh^^< ti> 8 0 
%m±cOffl^^^-r^DNA, ftp* L<149 5%^±<7)ffll^tt^tt^DNA 

ftDNA-C&£o 
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[1] $I^<7)DNA(Oi|[ 

(i) yyADNA7^7'j-« 

£>lf*£fcrt*-C-§, ^ttPiAUa;^^-. kfn>; NCTC11637*|c^«r*»f* 

^';3/<^^~JRiCJBi-sa^i»«:&ftI^S [®lxJ£. Mol. Microbiol., 2 
0. 833 (1996)] Ci^it^o 

# titz&i&fo D N A Sr «S ft tMJ0»r U -> a. - * n - * g£ig 
»'fc5Mi#«>#8: KJ:^DNA^tt£fr®U2~6kb<9DNAKfr*0JR1-&o 
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f^^^-i LTfi> pBTrp2> pBTacK pBTac2 (v>-f*L(>^-'; >1f-^y 
>W M±X . pKK233-2 (7r;uv->Ttt) , pSE280 U^fcT Fnyx'/ 

tt) , pGEMEX-1 Cyn^^(Promega)tt^ , pQE-8 (^7^> (QIAGEN) ttM) . p 
KYP10 (#B§H8 58-110600) , pKYP200 (Agric. Biol. Chem., 48, 669 (1984)] . 
pLSAl CAgric. Biol. Chem., 53, 277 (1989)] . pGELl fProc. Natl. Acad. Sc 
i. USA, 82, 4306 (1985)] , pBluescriptll SK+ (* h *7 9 v- ^ttlii) > pBlu 
escript II SK(-) (* h %9 v- >tt«) , pTrs30 (FERM BP-5407) , pTrs32(F 
ERM BP-5408K pGHA2(FERM BP-400K pGKA2(FERM B-6798K pTerm2 (#^¥3-22 
979. US4686191, US4939094, US5160735) > pEG400 [J. Bacteriol., 172, 2392 

(1990)] > pGEX (-7r^vvTttlg) , pET-3 U >*V i^ttSD > pSupex, pU 
B110> pTP5, pC194. pTrxFus (Invitrogen ttM) > pMAL-c2 (New England Biola 
bsttM) , pUC19 [Gene, 33, 103 (1985)] > pSTV28 (SrSitttM) . pUC118 ( 

m.mm±m) > p pai (#^bs 63-233798) ^^-r&ci^-c^o 

LTliU #!lx.lf^ Escherichia col i XLl-Blue, Escherichia col i XL 
2-Blue. Escherichia coli DH1> Escherichia coli MC1000> Escherichia col i 
KY3276, Escherichia coli W1485, Escherichia coli JM109> Escherichia coli 
HB10K Escherichia coli No.49. Escherichia col i W3110> Escherichia col i 
NY49, Escherichia coli MP347> Escherichia coli NM522 3££&lf h ZttfX 

hft.\Z^-¥K%>m^hz.ttfx^, flRtf, ljfr=s*jU4*y*m^h-H& CPr 

oc. Natl. Acad. Sci. USA, 69, 2110 (1972)] , "/n VfyT, h& (#HH3 63- 
2483942) , 9 h ntflx- > 3 yfe (Nucleic Acids Research, 16, 6127 (1 
988)] m**>lf2>Z.ttfX~£2> 0 
(2) X^'J-^>^J:tF$I»DNA(7)ig 
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Bigft V h l ) -fh y (f -f 7 3tt») lOg/U (rj 7 3 

nm 5g/l, Na CI 5g/l (pH7. 2) ] SrfflV\ 2 0-4 5*C"T?5 

4-^*7^ h-x^w^sfE^ ^v--^-*-*. m*? 

*)--yym*2:%a<Oli& Q. Biol. Chem., 271, 28271 (1996)] KigCT, £ 
£ v> (± TE^&T-It -5 i § & o 

WMfiOfc^ 50 mM MES (2-(N-Morphol ino)ethanesulfonic acid, monohydr 
ate) (pH6. 0), 10mMMnCl 2 , 0. 2mM -)'Jy>I'J^7 
n-X (UDP-Ga 1), 0. 4% t^->S-21 5 *3 «t TO&*>## 
m fc*£fc#tt"CflftLrt:LNT-2 (GlcNAc /? l-3Gal £ l-4Glc) <D^%m 
M:£0. 2raM^trRtDl0. 0 2 m 1 TC3 7'CT- 1 6 mmKfcZ'tt "9 o 

^±rt^vV*y^-6 OTLCri^- h U^ttiS) ±CJfr*\ Wf^^ 
J-)\s\fc\Wm.=l\ 2:110. 1-CS^L. igTOT^-/U-- h£ 
£»U UV 365 nraCi r>X* Q y KOfiE^T do 

R&ftKJ: 15^1:^7^ F-N-^fh7t-^ (LN 
dT: Gal /? l-4GlcNAc /9 l-3Gal /? l-4Glc) «>8fefciJI»# L N n T ) 

iilwjCMK** -y h^frft&^M^/? 1, 4 -#7* h-xn®mmMfc 
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roc. Natl. Acad. Sci. USA, 74, 5463 (1977)] &&Wi373A-DNAv-?x 

mVNAZWLfr&tj^ff-t LTli.pBluescript KS(+) Ufv^v-^tt 
m . pDIRECT (Nucleic Acids Research, 18, 6069 (1990)) , pCR-Script Amp 
SK(+) (Xb7^v->tti) . pT7Blue (y^yx>!i» , pCR II 
Dyi^ttS) s pCR-TRAP {V-V^yt-tm) j3 <t pNoTA T 7 Ut^A 

±B<DXo^Lxm^*i tzmm^&mm £ #1- & d n a t l -c , #0 x.tf , 
sb»-^ 2 -c^s *t£ ee^ij^^-t & d n Am*$>if & - £ ^ £ & o 

mm I IX, ffiRtaT Escherichia coli NM522/pPTl (FERM BP-6 2 2 6 

DNA7^f Zfy 'J -*%t%Lt LT, PCR& (PCR Protocols, Academic Press 
(1990)) KX *) §6?)i:tSDNA^l!l#t^uH J f|So 

x A Xttig 8905 M D N A £-J&gttH £ ffl v> -Ctt^j£-f ££i:CJ;»)gffji:-t-£ 
DNA^iltSlHf^o 

[2] *m%wom&nv>mm 
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ffiWDNA^utat, -fcSfci&iiT, mm&nz^- vtz&fr* 

m D N A Brfr *M S fcf&Sf* * * ~ <0 "f n * ~ 9 - WTift K}f & Z. t K J: 
*i±«i:LTli, E&ttx B»k"t 

38S-***-fcLTtt, pBTrp2, pBTach pBTac2 (t^f tifc^-'J 
AttK) , pKK233-2 (77Kv7ttl) > pGEX (7'r*v>7tttt , pS 
E280 (^VtTbn^i^ttR) . pGEMEX-1 (-futtftm) > pQE-8 (^T^>tt 
m . pET-3 (y/N'vx^tt^) , pKYPIO (# UBS 58-110600) . pKYP200 CAgric. 
Biol. Chem., 48. 669 (1984)] , pLSAl CAgric. Biol. Chem.. 53, 277 (1989) 
] , pGELl CProc. Natl. Acad. Sci. USA, 82, 4306 (1985)] > pBluescriptll 
SK+ (X Y7 9V-y^m ^ pBluescript II SK(-) (* h 7 * v- >ttM) . p 
TrS30 JM109/pTrS30(FERM BP-5407) <t >J MW , pTrS32 t*»BJM109/ 

pTrS32 (FEPvM BP-5408) «fc ►) M) , pUC19 [Gene. 33, 103 (1985)] , pSTV28(£ 
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SitttRh PUC118 (SMiittSa) , pPAl (MBS 63-233798) mZmm+ZZt 

&Sfctf)-e<>.fcv\, 08x.tf* trp -/o^-^- (Ptrg) , iacj/n^-?- (P 
lac) , P L m-^- P R 7n*-*- % p^nt-M^ 
7 7-yfCftW^° ; t-^-. SPOiyo^-^-, SP0 2yo^- 
penP7 p n*-^-f**lf5ii* J t-|4o *fcP trp 4 2oE^iJ$ 
(P trp x 2) , tac7 > n^e-^-, lacT7 let 
1 7"n * - 9 - <D X n K K% » Kffit&M 3 ft£ 7n * - * -3? «> ffl i t 

>J y - Ajfe^EyiJ-C* -9 *ifS (Shine-Dalgarno) WM t ffllfe 
3KVtOW*I^El 6-18&&) KPfoLfcy?** K*fflv»4 

Sd&fefcfcLTIi, xyxnrl, -fe?f-7JR, ^f-^XJS, TVyLrttT 

KJR-J-*ia&!BK #|xJf> Escherichia coli XLl-Blue, Escherichia coH XL2- 
Blue, Escherichia coli DHU Escherichia coli MC100(k Escherichia coH KY 
3276^ Escherichia coli W1485, Escherichia coli JM109^ Escherichia coli H 
BlOk Escherichia coli No.49> Escherichia coli W3H0, Escherichia coli N 
Y49, Serratia ficaria. Serratia font i col a , Serratia l iquefaciens , Serrat 
\z marcescens . Bacillus subtil is > Bacillus amvlol iquefacieiK^ Brevibacte 
rium ammmoniagenes ^ Brevibacterium immariophilum ATCC14068* Brevibacteri 
um saccharolvticum ATCC14066s Corvnebacterium glutamicum ATCC13032, Cory 
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nebacterium glutamicum ATCC14067. Corynebacterium glutamicum ATCC13869. C 
orvnebacterium acetoacidophilum ATCC13870> Microbacterium ammoniaphi lum 
ATCC15354^ Pseudomonas sp. D-0110^fc<Mf£ CI ttfX^Zo 

oc. Natl. Acad. Sci. USA, 69, 2110 (1972)) , -fuY-fy^Y^ (^fPSBH 63- 
2483942) , iU? Yu#)/- : s ayfe (Nucleic Acids Research, 16, 6127 (1 
988)) m**>lfZ>Z.ttfX*$Z>o 

St Ift*f±«t L-Cffli^^tfi, M^^^-tLt, fRlx-l^ YE 
pl3 (ATCC37115) , YEp24 (ATCC37051) , YCp50 (ATCC37419) > pHS19, pHS15 ^ 

ffl^TU<, mz.lX. PHOB^n^-^-, PGK "/n*- ? GAP-/n^-* 
ADH ynt-^-, gal l/nt-^- gal 10 "/n*- ? li-hva 
v K-/n^E~^- % MF a 1 ^d^-?-, CUP 1 -/u^-^~^<D 

^i«ttT{±, -fry fcnv^-fcXJR, y/t7*a7^-b7l, * >W ^ 

$c£&lf&C: .M-ffctfjlcti, Saccharomyces cerevi s i ae , 

Sch i zosaccharomyces pombe > Kluyveromyces lactis ^ Trichosporon pul lulans x 

Schwann iomyces alluvius , Pichia pastorisH £&tf -5 £#*~C£ 2> 0 

■ftli>ft^2>Z.ttfX£, mtUX, J-U? ho#l/-«> a [Methods in Enz 
ymol., 194. 182 (1990)) , X7xD7 P 7X hft (Proc. Natl. Acad. Sci. USA, 
81, 4889 (1984)) , 'J f- * A ft Q. Bacteriol., 153, 163 (1983)) , Pr 
oc. Natl. Acad. Sci. USA, 75. 1929 (1978)H££*f & £ £tfX& & 0 
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ft»«ilfe*tefcLTfflv»4»^trt, SSLHt-bLX^ 0§x.W\ pcDNAI> 
pcDM8 (7t3vttJ:»)Hil6) , pAGE107 (#$¥3-22979) , pAS3-3 (M¥2- 
227075) v pCDM8 [Nature, 329, 840 (1987)] > pcDNAI/Amp U >tf h n> i> 
tt») , pREP4 (^t'hnyiylil) ,'pAGE103 [J. Biochem, 101. 1307 (1 
987)] , pAGE210, pAMo, pAMoA^£fflV*£ £ ttfXZ 2> 0 

ZbtfXZ, #9x.l^ h ^ tfn-M ;u* (CMV) O IE (immediate early) it 
fi^yn^-^-, SV40 WlOiT'D^- ?-£>&W±;< ^nf-**^ y<V?u 
l/hD'j'f^O^nt-?-, b-l>y3»^yn*-?-, SR 
«7n*-*-!££;Mf;z,£h^§&o t: h CMV<7) IE Sft^x 

^~ * y D * - * - & tCffl V»T<> <fc V^ 0 

K-"7«B^t bO|fflfla-C^)^)-^-7^/^(Namalwa)^l)iai7tl±Namalwa 

kjm-i«. natm 77'j*5pjt>ti«, 

f--^f • ^AX9-<DMlfeX*$>Z>CmMM. HBT5637 (#P8HB63-299) ^£ 

• 5xn- r«t L"Oi> SP2/0, NSO^, Uo-7»J: 
LTf±YB2/0^ H LTIiHEK293(ATCC: CRL-1573K 293^. H 

LTt±, BALL-1^, K V ¥;UW§OT&^ LT liCOS-h 

C0S-7^ £ * tf h - 3i*-C £ & o 

tfv^Ttifcfflv^C #0xtf> ib? Fn*>-ya>S (Cytotechno 

logy, 3, 133 (1990)] , U •> (M¥ 2-227075) % V*"7i*' 

va>j* CProc. Natl. Acad. Sci. USA, 84, 7413 (1987)] > Virology, 52, 4 

HMJ&t^iii: LTfflv>£J#-g-K:ti x Baculovirus Expression Vecto 
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rs, A Laboratory Manual, W. H. Freeman and Company, New York (1992), # V 
y \- • -fu Y 3 — ;i/X • -fV-^P^fa?-- /<4 tnyS Molecular Biolog 
y, A Laboratory Manual, Bio/Technology, 6, 47 (1988)3£Kiaf£$*tfc7j&lC 

LTE&*fflfl&Jgg±fit * -7 4 *x *f#fc&, $ -7 4 /i/X £S 

^^tc^v^-Cfflv^^^SfST-SA^^^-t LTtt, fll&tf* PVL1392, p 
VL1393, pBlueBacIII (fc fc fc-f > kf b n ^ttlO l££&»f £ - tffX* £ 3o 

7^>^777-*'J7* * • ^^1/7— zl'X (Autographa 
californica nuclear polyhedrosis virus) ^£rfflv>.2> £ fc# s "C§ & 0 
MttJ: LT(±, Spodoptera frugiperda <7>3Fjfe*ffllfex Trichoplusia njO$P 

Spodoptera frugiperda ?>gpm«£ LTti:Si9, Sf21 (/^an7^^-f 
^X7"U7 v a > *-X 7-7*'7MJ - -v— a. 7*) Trichoplusia 
ni©*P*#BlSi: LTliHigh 5, BTI-TO-5B1-4 (OlfFovx ^ 7J W 

LTlA Bombyx mori N4^ * if & £ t * 5 T* $ h „ 

(#H¥ 2-227075) , 'Jl7i? va [Proc. Natl. Acad. Sci. USA, 84. 
7413 (1987)] m^M'hZ.bifiX^ho 

m®Mm*m£MJ&tixm^2>®&MU tux* mz.\s. t 

i7"7X? K, ^/^W 9^4 fr^t 9-^*MZ>Z.tii t X%Z>o 
fflv^Tt J: < , iiV7J r 7-**f4 9*?4*'* (CaMV) 035S-7*o*-* 
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lfv*-f*i*>fflv^.Li:j5 { Tr£> $Jx.tf. r^n/N'^x'J ( Agrobacterium) ( 
#^B859-140885. #81 8360-70080, W094/00977) , x^I»a*>-y3^ ( 
#g8BS60-251887) , ^~r<f fcffi^S^fi: (#^^2606856 

, #^2517813) ^MZZttf-Z^Zo 
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SKftTr**>*A, «Mk*HJ*A* $c&v 
H(±3. 0-9. Ot:W^o P H(7)PSii> *Ml*fctt#*o«, 7**V 

iv> 0 -gnj x. (X. lac^P^-^-frfflWc » ? - t fcttfl- » £ 
^-rsk^icji^f 7^nt>-^-D- Y\£?Si/ K^£, trp_7 
n * - ? - ffi v> fcS&Si^ * * - "C^RISft L Sr««i- * § t± * > 

ffl$titv>4 RPMI1640^i& (The Journal of the American Medical Associati 
on, 199. 519 (1967)) > Eagle <D MEM (Science, 122, 501 (1952)) „ DMEM 
tgi& (Virology, 8, 396 (1959)) , 199 (Proceeding of the Society for 
the Biological Medicine, 73, 1 (1950)) *fctt£*.fci&ttK*IS3e]lLit«* 
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M t tzt&im * ffl * £ 1 tfX £ * o 
Jg^li, ii#pH6~8, 2 5-4 Or, 5%C0 2 W^MTT- 1 - 

ffl$*LTV^TNM-FH^«l C7r-5 >yx>ttS?) , Sf-900 II SFMigife 

7 • x^ynv-Xttl?) x ExCell400> ExCell405 (wf* *t*> JRHA-f **t4 -x 

>->-XttjR) N Grace's Insect Medium [Nature. 195, 788 (1962)) ^fc/flv* 

i^l±, IfpH6-7, 2 5-3 0"C^#TX*l~5BPIfr? o 

iv>„ 

»i, -mzmm ZHX^&^y is Y-T> (MS)igifc, * 7 4 h (Whi te) 

^St±, ISpH 5-9, 2 0-4 0*CW&fn r "C3~6 0 B faff To 

*9 hWi&M. mmmu. &&^m®fflm&*<r)Mnm&fr*. m 
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-;i/7^<b^j£ Q. Biol. Chem., 264' 17619 (1989)) , o-)t,^ [Proc. 
Natl. Acad. Sci.. USA.86. 8227 (1989)> Genes Develop. , 4, 1288 (1990)) , 
t /«:li^^¥05-336963.#^¥06-823021^lcf2m^^&^mffl-r * itCiO, 

i&fci-m zm^fz m&f-Pi « & * *u e t r & m * ± # s * * <r t & § s «, 

& [American Journal of Clinical Nutrition, 63. 639S (1996) > American Journal 
of Clinical Nutrition, 63. 627S (1996) N Bio/Technology, 9, 830 (1991)3 £ 

®®®#-<D®&tU mx.it. ^ n - Kf 4 D N A L/: 
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»im&+o£js • mmmmt t-m, fautf, (#b»3-309192 

20 (1994), ®Mk%m, 21 (1995), Trends in Biotechnology, 15. 45 

(1997)] izmcxm^L, mm&%*mm®*Kikf&'%m2-£. mm®***) 
miasm* m*>, ^»tu&, «Sr*m:*a«ftfe, micuit 

Jftffix vxw?/if^ (DEAE) -t77H-X, DIAI0NHPA-75 (Z^fcJ& 
l/y V^fflv^:i^f t «^ nv f 77 7 ^ -S, S-Sepharose FF ( 
Pharmac i att ») ^ <D V V > £ ffl v ^fz ffi 4 * > 9 n v h 7 9 7 -f - ft, f * )V 
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07 b 7*-*->>^tt, fi*i^aiifwi^af«^*i$ft** V4 
^ TOfb$ tie *£i&v»*>*wi5e Rsste** <o e k 

i> o 

^7.7 >f -£*IJffl LTflfWSi 2> o mz.\£. D7 t>0^i*[Proc. Natl. 

Acad. Sci. USA, 86, 8227 (1989), Genes Develop., 4, 1288 (1990)] , #H§ 
¥05-336963, ^¥06-823021 KtmnUmzmtX * *M«ii?'M^K 
£7d7M >Afc<Blte*W"?*Rfc U^oyj >Gtfflv>4 
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t2>ZttfX'£2>i?roc. Natl. Acad. Sci. USA, 86. 8227 (1989) .Genes Develop. , 
4. 1288 (1990)] o IC, «rf* MKttt&tiLfcZm^tzT? 4 -r 

>m*.=.>H*) > tBocft (t-rf-/i'**->*^#-*tt) m<r> 

it^&l&m-Z*). *m%W<nm&%Z&&1'ZZktfX-$2>o $tz. Advanced 
ChemTechttx ^^-^^ ■ ^^"7— tt.Pharmaciatt.Protein Technology Instrument 
tt, Synthecel l-Vegatt, PerSeptivetL %MUkW**>*'f* K^/fi««rfUffl'L 

[ 3 ] #7 * f -X^«ROW» 
#£tt«>ftSft& LTIi, )g|fioli«, ig«»W>&«*K *S*ift*j8'kfl- 

RMtf>»**a*K w^)S6f», a«fltoa^t»**v^± 

1 ^J/Otf?* h-^^«R«r^lfii-*c:tw-e§4fi&tt«: (U) 
LT % 0. lmU/l~10, OO0U/lt*»), ffiL<lilmU/l~l, 

ooou/i w*JK-efflv»* 0 

mm. stmts t^wst* v^^t^mmm. 
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^7> ; E-^A^D7 / f K (®|xJ£#^*^F2-4 0E, B*«ttSD 
ffi#k rW'^W5> (« x. If 37 5 >FB, 0 afcfflJSttS) 4 t'ff) 

#0. l-5 0g/lWi«^f,iiS, *«»»JtLTIi, *yl/^ 
50ml/l (DMfe-Cm^htl&o 

*)*J>-*)VWf?9 (UDP-Ga 1) ttXii, Tfj|Rp n n^, ffti* 

9 Is** K*R»10 . 1 - 5 0 0mMO»flrCffiv>& o 

1 c) „ N-T-b^-^^^n-f^ > (G 1 c NAc) , GlcNAc p l-3Gal p 1-4G 
lc (LNT-2) <7)H&, 2E»7C*jSO«* f G 1 clfcliGl cNAct^^'J 
£ &#l^-f Sit 35 S "C % * o 

* y - £ ^jjjpt £ d £ & o 
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H 6 ~ 8 . 20-50 *CO^T- 1-96 f$P^fr9 o 
ZttfXZZ iit^tXM, 43. 953 (1990)) 0 

•9-5 VUiiV^TtiJ. Org. Chem.. 47, 5416 (1982)Em<^i£Km CTfi^ ^ t 

mim «iHiii?i, 4 - ^7 ? h - xMii{Mi^7x ^ k P p t 
i <Dm^m-ro 

m2m ^2IUW7X5 Kp P A 3 1 ioXUPp P AC 3 1 Oiij&Ififc^ 

to 

£3H $3SHi 1 g t hmttSm-fy*^ KpNT5 9<D^xm^1r 

Amp ' : T > \L v 'J ^IMitf^ 
P trp I h'J-7°h7T>-7°n^-^- 
P L iP^O^-*- 
cI857 : cI857 'J 

IgtAl /? l,3-N-T-fef-^^;i/n-t$ 

Gal Tase I /? 1 , 4 9 ? h -X^^it^ 
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Helicobacter pylori (NCTC 11 637, ATCC43504) * Mol. Microbiol., 20. 833 ( 

1996) Kun<r>ismx^m t tic 

IM^DNA 1 Op g*W»IISau3AIW»»ll/>a-^- 
X*ft^raat'M3*liK * •? DNABrJt&frliU 2-6 k b^Wrfi-fcimKLfco 

KDNABrfrO. 5// gfc«t^JK^JLamHIT*^®f^*X7r^-4f«! : 
ILfcpUCl 18 DNA 0. 2 ft g (SSitttlS) £ 7 4 V- v a y h 

(SffiStt*) £/Bv>T, 16t:> 16KSMBU a»JRJ£*lrofco 

BlU^SIE&ftfcTVtfv'J > 5 0//g/ml £^tf L BS^gife O** Y 

(f-f73ttR) lOg/L gfi^ (f^attS) 5g/U 
NaC 1 5g/l (pH7. 2)\ MJil 5g/l) Ktfetfffe* 3 0^-^ 

MMM2. X9V-~vr 
%Hm 1 -CfBRLfc^'J • tTn'J i$ODN A$r>t£{£W-r&*fl§ 

1 0$fc-foii:tf>T7>fc^> , ; > 5 0 p g/m 1 Sr^trLB^J&O. 8m 
1 <7)Ao£4 8^-T-f • yu- MC&ttU 3 7TCT?1 7B#Wig*Lfco 

t-2 or-e«#-t^>cii:OTtgt:% tilKMLtfflv^cfc^-eiSo 
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X?*)--yy<DRJB\im*®mmmft. 50mMMES (pH6. 0), 1 
OmM MnC 1 2 , 0. 2mM UDP-Gal, 0. 4%^5->S-21 
5fc<fcTO&O##m^f3t£L£FCHASE-LNT-2&0. 2mM^tr 
jr« o . o 2 m i 3 7 r-c 1 6 mffl&fcZ'ii i fco 

)v\ ;-)v:fr:Wpm=7 : 2:1:0. lT-jil^U W^WS'ticf^- h £ 
UV 365nml3«J: f^SIESrffo^o 

(FCHASE-LNnT) <D T L C ±<7>ftfi Ltz a 
FCHASE-LNnT tfflCTLC±<V&W.^X#v h OSfrft&^MSM^Aa 

-#7 ? h -X$E#g£i?ffi14£^-®*fc"e&& ( Escherichia coli NM522/pPTl 
) SrM^L^o 

Escherichia coli NM522/pPTl &ti« 1 0^ 1 /J 2 0 B#^T*XH^I^^ 

5 0 0 4 6) KFERM B P - 6 2 2 6 h LTlFf£S*rC^& 0 

7°yX< KpUC 1 1 8 O B am H ISg&^'JJ^*- • fc: n <J E&3fc<?> 2 k 

M2 k b#AWfn-ODNA*a3IE^*ft5eL^i:C:^ffi9imoE9y#-f-2 
ti^ J :t-^> , J-fr/^71/-A (OR F) ri ? J|v>ai£*L*:„ iORFC 

«#!)3. ^<7)£ji 
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Hifcfll 2 -Cfffc Escherichia coli NM522/pPTl 7 > fcT v U V 5 0 g /m 
1 *^trLB«%8m 1 OXofc*fitttWf 2 8 tJTM 7^B»«Ufc 8 

BJ&aKfcfcTVfcfv"; > 5 0/i g/m 1 «r#tpLB«»8m I ©AofcfcSiiWfc 
*fcl%»«L3 7T;"?5P#n«*Lfco lml^*«'Cf*«ta 

ffl tit Ufflv^ik 75 ? -C £ & o 

3ESBft (0. lml*) , 5 0 mM ME S (pH6. 0) , 1 OmM Mn 
C 1 2 , 0. 2mM G 1 c NA c, 0. 2mM UDP-G a K 0. 4% ±<i 
5 _ >s _2 i 5*<bfc*0. lml^aEW, 3 7*C, 1 6l*Hfia&*ff 

*rU »5»+fcl2. 7mg/l«N-7W7nt5>«18tt 

%tm 2 -Cft^ Escherichia coli NM522/pPTl#:£7 > tTv 'J > 5 0 ^ g/m 
1 *^tfLB«»8mlOXo^:*fflSW!»C®«L2 8 , C-ei 7«FW««Lfco 
T^fcfS/V >5 0/i g/ml £-£trLB*g&8m 1 OAo^*SR 
IfcWK 1 %&m L 3 7 VX- 5 B#Hig£ t/co 

m^#i£o. imi#*»'fcfr*La*#*w»bfc 0 »a«#»**Rtwjec 

iCilWffc (0. lml^) , 5 0 mM ME S ( p H 6 . 0 ) ^ lOmMMn 
Cl 2> 0. 2mM UDP-GaK 0. 4 % -M 5 - > S - 2 1 5 £«fc tf# 
#®)2-CfiSaLfcLNT-2 £0. 2 mM^trRfk&O . 1 m 1 3 7t:> 

1 6H»^ffof; 0 

Eie^T^ KJBM»* ^ * * *ttR«7>*rgm (d x - 5 0 0 ) * 
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n»j 5 . j9i, 4 - ify 9 Y-^mmmmm^M^m-fy * 5 vnmjs. 

3 iem<^ -b > x D N A 7 s 7 4 v - t , ee?ij#-^ 4 Ii^<9 T > f-fe > 

Xf}|DNA7 0 7.<f-7-£;'?--fc7*T /•/^tv^f AXfig 8905 IDNA^ 

i^fSDNASr^^^-Ht, £i!ii0!2E*W>7*?* 3 KpPTlODN 
A*»Sfc LTPCR£fi : o£o PCRlipPTl DNA lng, 77>fv- 
5^M, Pfu DNA#'M7- tf (X h7*v->*±S!l) 2. 5 unit 
s, Pfu DNA fe'fflx 1 031®$ Uh7^y->ttS) 4 // 1 , 

deoxyNTP#2 0 0 ft MZ&tr%.fcfe4 Of* 1 £ffiv\ 9 4*C- 1 5h 4 2t:-2 
5K 7 2 "C- 3#<7>I*I£3 0@»»}3S1-ifcUJ:»)1fo/Co 

SClfc*ligffe,»Ow^ifcfc^fiWTE (lOmM T r i s-HC 1 (pH8. 
0),lraM EDTA) t&fD7 ^ 7 on*H (lvol/lvol) * 

-^iUx-T^U -8 0ri:3 OfrttfiLfco tfctt11ft*&'b5MI LDN A 

IgDNAcOttm^2 0^ 1 OTEfciSJULfco »»**5/i 1 *fflv\ DNA 
fr$lJEB8£jg S a c I & J: frB a m H I "CSJBrU 7#n-xyjHftjjUi:J: •? 
DNA«fr*fl«L^ II*? MCt t) 0. 9 k bOBffi-fc® 

lRL^o##^l K^Lfcp PAC3 1 DNA 0.2,/ g fcfBUHIiSft S a c I fcJ: 
yBam HIfM> 7 #n K J: ») DN AlllrK-SrfrBI U m 

mo. 9kbtiXV5. 5 k b^W*?* y-va >+y h£fl§v*T. 16 
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m 1 fc£tfLB*5y&Hlfc&*jiflL 3 0 *CT— SfcJg#Lfco 
T 7 fc&fco 

HifcflJ 5 -CWz^mm NM522/pPT7 X triMM NM522/pNT25/pNT32 ( 
W098/12343) £\ 7 > tf v 'J > 5 0 // g/m 1 £-£tr L B^^fe 1 2 5 m 1 <9Ao 
fcl L£'ty7*ttfc=fc7?X3fc8«U 3 0r, 2 2 0 rpm«f 1 

^igSi&l 2 5ml Og/L /<* (f^.ntt 

ft) 1 2 g/L (fW 7 3tt» 2 4 g/K KH 2 P0 4 2.3 g/ 

1 > K 2 HP0 4 12. 5g/l (SUm) . 7^fc?vU> 5 O^g 

/m 1 OW^i^mi (p Hiii) 2. 5LOAof:5LTOi(: 
BMU 3 0t:T-4B#P B 1> HtC4 0r-C3B#F B ^ 6 0 0 r p nu i§^*2. 5L 

fc* J&fl^+^S^J&t-C^/Un-^* 5 g/ 1 ^C, 3 0 g/ 1 »L^o & 

n 'J ^^f'J 7 A • T^-Tr** ATCC21170#:&, 5 0 g/ 

U ^'J^K/ (B*ftHttft) 10 g/K @£#^*x (*ijx^*;u 
g£#*±ft) lOg/U R*5 g/K (NHJ 2 S0 4 5 g/L KH 2 P0 4 
lg/KK 2 HP0 4 3g/KMgS0 4 -7H 2 0 1 g/ K C a C 1 2 • 
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2H 2 0 0. lg/K FeS0 4 -7H 2 0 10mg/l, ZnS0 4 -7H 2 
O 10mg/UMnSO 4 -4~6H 2 O 20m g/U L-yXf'f > 2 
Omg/K D-A'vff >K*^y^A 10mg/l, tf^^Bl 5mg 
/1 % -afvf 5mg/K £ J:D f lf;J-f-> 30^g/l (ION NaOH 
tpH7. 2 KfSSI) Wi2 Ora 1 <7)Aofc3 0 0ml 

•y7/Uft£=&77*3«;gU 2 8r, 2 2 0 r pm<9&#T\ 2 4B#TO 

mtgmm Om l £±iafcl^-i&j£<7)i£#ig*il2 4 Om l ©Ao/:2L§a'7 
7;Wt§H£j77X3KgHlU 2 8*C, 2 2 0 rpm(7)«\ 2 4 B#^# 

mW&m%L2 5 0ral^, ^n-X 150g/K 1*)^** (MHi^ttM 
) 5g/K KH 2 P0 4 1 Og/K K 2 HP0 4 10g/KMgSO 4 -7 
H 2 0 lOg/U CaCl 2 - 2H 2 0 0. lg/K FeS0 4 -7H 2 0 2 
0mg/KZnSO 4 -7H 2 O 1 Omg/1, MnS0 4 ■ 4-6H 2 0 20 
mg/1 (glJSm) x p-T7-> 15mg/l (»!)««) . L - yXr-f > 2 
Omg/K 10 0^g/LHSS 2g/l, &ZXf\Z9 5 >B 1 5 

mg/1 (B!I«M) (ION NaOHtpH7. 2 K«) OM^<b 
i§»2. 5L©Aofc5L?MS«flH:««U 3 2<C, 6 0 0 r p nu fi^i* 2 . 
5L/mi nO^T2 4l«W***ffofco *««K 2 8 %7 >*^T7fc£ffl 

*MNM522/ P m***Iif #50 g / L T^HM NM522/pNT25/pNT32 #?S®# 4 
Og/U • 7>^-m^ ATCC21170Mffi#l 5 0 g 

/ \ , ify* Y-X 50g/l,77n-^ 50g/L Gl cNAc 50 
g/KKH 2 P0 4 1 5 g/ K Mg S0 4 • 7H 2 0 5 g/L7^f>IS 5 
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g/ L *o-nB6 10g/U t>f^-VS-215 4g/ 

1 ^yl/V 1 Om 1/ 1 0&$^££RJfct£3 Om 1 £2 0 Omltt'-* 
-KA*U TOS?££v^*7M • (9 0 0 r pm) U 

2 2l*HRJ6*lTofco 4N NaOH^ffl^T, RRl&ijM) p H * 7 . 
2tt§J#Lfc 0 

RBOdKIJ: 9, RJ6»«f»»;6 0. Og/1 ON-74:fiV7? h^S ^**£j£ 

Lfco 

1 £7fc« L N T - 2 (PCHASE-LNT-2) OMU 
[1] £#ftl»7* h-X (FCHASE-Lac) <r>mWk 

?k%Wm.Ltz<7 9 h—Z (FCHASE-Lac) <DMW£> 75/7x^7? h-X ( 
v^vtfcft) 6-(5-fluorescein-carboxamido)-hexanoic acid succimidyl es 
ter (FCHASE, • 7n-yttft)5&»<b&*fltf>:fr& Q. Biol. Chem., 

271, 19166 (1996)] K«fc D lift LA:. 
[2] N-T-fef-^/urUM ><E»**»a«*©i!aft 
(1) §§SI^*-pPAC3 1©M 

b 'jyh7r>'7 p n^-^-^^tr7°9X< KpT r S3 0 (FERM BP-5407)£ 
iO t P L 7'n^-^-m7 , 7^$KpPAl (#1383 63-233798) , pPAC 
1 (FERM BP-6054)Kov>Tfi, d*i&«>7*7X 3 K*«*T* 
fete J: 19 7*7X5 KDNA**iiSLfc. 

P TrS3 0 DN A 0. 2 tf g frfl IRg fP s t I 3o£X fC 1 a I V®m&. 
TJtrn-xy^m^tblCJ: ODNABrtf-fcfl-ftL,^- II h ( 
/^^lOlttft) tcj:*). 3. 4 kbOBffrSrlalRL^o pPAl DN A 0. 
5 j« g frfl]RBS% P s t I is «fc 1 a I TM8»r&, 7 #n - xy/H^iC 
J:*)DNAWffr*^«L, liCl. 0 k b (Dffifr *®ULtz 0 

mz. 4 k b<&Bffi-*5J:lf 1. 0 k b«t7>f v a h Srffl^T, 
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1 6^ 1 6P#BU &*8Rj££*Tofco MISRM^fflV^T^MNM5 2 2 

L 1 1 fcif^W 3 n - - J: I) 7^ ^ K 

7*5 K^«jt«r©JR»3RMib^J: >)«tSL^ (02) 0 

PPA3 1 DNA 0. 2 « gfcWIMBK P s t I jsJi frC 1 a ITMafflrSL 
T #n -x r /UttftftttC <£ DN Affirtf-£fr8l U S>- > * U - > II * v Y \Z 
«t^3. 4 k bOfflrtf-fcEJlRLfco pPACl DNA 0. 
s t I £ X l /C 1 a I -eSJWflfex T.38T o «fc»?DNA®rtfr£7> 
StU TOIC2. 3 k bOBf>^^ISJRL/Co 

g[3. 4 kbOBWtfcJ:^. 3 k b <D%fK*7 4 Y~ v a y h £fflv*-C, 
16t, 1 6 8^ a^RJS*ffofco &£|g£J£ifc*fflv»T*»ffiNM5 2 2 

g/m 1 t*trLB«3e*«tjWr«, 3 7*C-e-0yg?*Lfco 

OABL* c I 8 5 7 uri/7t- fc£trP L 7 , n*-*--KJ:*»:R'«**- 
p P AC 3 1 fcflMILfco 
K^?** KO«S«rllilll»»^k^J:i9?t®LA: (132) „ 
(2) lgtAW7^U'« 

*• 4 4r 'J T • iS-f V - 7 ( Neisseria gonorrhoeae ) ATCC33084 l^&fe'ffcD N 

X D£ D N A 7" 9 W *7 - £ / * - -fe 7* 7- -f 7 • * v * x A X ft 8 905 M D N A & 
iMDNA^7"7^7-i:Lt, Neisseria gonorrhoeae ATCC33084 £fcfl>& 
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fefaDUAZmmt UPCR^ffofco PCRI±&feftDNA 0. 1 ft 7 
v-f7-#0. 5/t/M, Pf u DNA-f'J>7-^ (Xb7^v->tt® 2. 
5 units, Pf u DN A *-^7-k*fflX10W (Xl<7^y->ttS) 
4^ U deoxyM"P&2 0 0 ft M£^trR«4 0 ft 1 £fflv\ 9 4*C- 4 
2TG-2 5K 7 2 13- 3 5K>I*i£ 3 0 EU^ill"- tKX *)?fotz 0 

SCfc£$£E&, »*><0Rl&ifci:«<DTE ClOmM Tr i s-HC 1 (pH 
8. 0),lmMEDTA) ftJl7x;-*/?no*U (1 v o 1 /l v o 

DNAtf>ifc&*#fco 

SEDNAOit«*2 0 / « l«TEi:|»U. i«5^ 1 *fflv» % DN A 
feftBBlEflfc H i n d I I I J: a m H I tMPBf U 7#o-xy;H» 
K£ODNAISrtf-£#SiLfc^ y-y^y->I I^hKiD 1. OkbO 
HffM"*EIJRt3feopBluescriptII SK+ DNA 0.2^ g feWRgXH i n d I I 
I U i tfBam H I "(MSDHrffe. Tifu — xyjU^tl J: *) DNAIffr^M 
U feltll-3. 0 k bO«ffr*lnIJRLfco 
IK 1 . OkbisiOM. 2 k bofcrfr* a h*Jflv»t\ 16 

£ WlttS U 1 g t AHi7°7X5 KWpNT5 9PSrHfc. i^X^ Ktf) 

i P NT59P DNA 0. 5 ft g Sr«IR»*C_LaI & X t^BajnH I « 
BrU 7#n-^yiH^ii:J:>)DNAifr^SLl. 0 k bco®fn-^m 
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WLltZo ±IS"C^L^pPAC3 1 DNA 0. 2 u gfcfflETOt C la lfe 
S ffB am H I-CWfk 7^fD-xy;H^i:i 0 DN ABrttfcfrSftU 
5 k b^K-^HIJjXL/Co 
^1. 0kb:!3J:tf5. 5 k b OiJt ^ 7 y- v a > 4 7 > $rffl v^t , 16 
"C, 1 6 TO, giSRf&fcfrofco S^ElDiK^fflv^T^MNM5 2 2&£ 

«U 1 g tAM^X^ M^pNT5 9 1^7X5 K<0*f| 

it^$tM^M^<t *)5lig:L^ (1213) o 
[3] %Jtmm L N T - 2 (FCHASE-LNT-2) OffiM 

±fat:#£ Escherichia coli NM522/pNT59 T > tf v >J > 50/<g/ml 
*^tfLB^8m 1 OAo£±Sl»f IC&SU 2 8t;-ei 7«iU:o 
^«*T>tiv';^ 50//g/ml ^^tfLB^*8m 1 OAofctSI^ 
*fc:i%#«U 2 8t:-C4WW, fi)g£4 0rtC±tfT£<bK3B#F^ 

& ^ t &^mx% &m m tmm t xm ^ * - 1 ^r* § & » 

Sul®#2 Omg, 5 0 mM ME S (pH6. 0). 1 OmM MnC 1 2 , 
2 OmM UDP-G IcNAc, 0. 4% t'f5-^S-21 5&£Tf±& [ 
1] ^PI£L£FCHASE-L a c £2 OmM^trRJMO. lml^t, 3 

S^i?if-;u; ^^y-;u:7K:Stm=7: 2 : l : 0. l xmffltzztizx nft 
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mm&T&. iTLC/U- hititeLs UV 365 nmKX h^mU 
mT L C±OFCHASE-LNT-2 #7 h 0 .7KSrfflV>T 

«U ^»-C**PCHASE-LOT-2*]R^t^o 

* - 1 k a *) /? -if 7 ? h v r- -efe&Zikm mttzRfom z l n t - 2 & 
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1. JeiTO(a)t^l±(b)056Ko 

(a) i ta«tw t 5 y Hftfiyy* <b * £ s 

(b) (a) WSfiIff)tt4 T 5 / mK?lJ W3V»T 1 £ t < liftfl©7 5 y gfcj&«fc 
M&gL< lifting *ifc7 5 y»B»!l*fea:»K A-ify*Y- 

3. JJHTW(a)47t»i(b)ODNA^f>ft*DNAo 

(a) se^j#^-2ia«^*ee?'j^^ri-^DNA. 

(i3iamoDNAo 

5 . If 2-4 ICffi^^) D N A * <b«lf ft* D N A £ ^ * * - 
A,T*# P> ft*&&x.#D N Ac 

6. ilix.ftDNA^ p PT1 ifclipPT7TNfe*, S*S5S«Wtf. 

7 . ffi*$ 5 * £tt 6 tmvmkz-fcT) N A «r«±fflUfiU»A LX&hti 

9 . x->i'Jt7o'J NM522/pPTl ^lixyxUT- 
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PL 



Psti 



Amp r 
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EcoRI 
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Pstl 
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& n j 

SEQUENCE LISTING 
<110> KYOWA HAKKO KOGYO CO. . LTD. 

<120> Novel glycosyltransferase and a DNA coding for said enzyme 

<130> 11112W01 

<140> 
<141> 

<150> H10-023389 
<151> 1998-02-4 

<160> 4 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 273 
<212> PRT 

<213> Helicobacter pylori 
<400> 1 

Leu Arg Val Phe He He Ser Leu Asn Gin Lys Val Cys Asp Thr Phe 
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15 10 15 

Gly Leu Val Phe Arg Asp Thr Thr Thr Leu Leu Asn Asn He Asn Ala 
20 25 30 

Thr His His Gin Ala Gin He Phe Asp Ala He Tyr Ser Lys Thr Phe 
35 40 45 

Glu Gly Gly Leu His Pro Leu Val Lys Lys His Leu His Pro Tyr Phe 
50 55 60 

He Thr Gin Asn He Lys Asp Met Gly He Thr Thr Asn Leu He Ser 
65 70 75 80 

Glu Val Ser Lys Phe Tyr Tyr Ala Leu Lys Tyr His Ala Lys Phe Met 
85 90 95 

Ser Leu Gly Glu Leu Gly Cys Tyr Ala Ser His Tyr Ser Leu Trp Glu 
100 105 110 

Lys Cys He Glu Leu Asn Glu Ala He Cys He Leu Glu Asp Asp He 
115 120 125 

Thr Leu Lys Glu Asp Phe Lys Glu Gly Leu Asp Phe Leu Glu Lys His 
130 135 140 
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He Gin Glu Leu Gly Tyr Val Arg Leu Met His Leu Leu Tyr Asp Pro 
145 150 155 160 

Asn Val Lys Ser Glu Pro Leu Asn His Lys Asn His Glu He Gin Glu 
165 170 175 

Arg Val Gly He He Lys Ala Tyr Ser His Gly Val Gly Thr Gin Gly 
180 185 190 

Tyr Val He Thr Pro Lys He Ala Lys Val Phe Lys Lys His Ser Arg 
195 200 205 

Lys Trp Val Val Pro Val Asp Thr He Met Asp Ala Thr Phe He His 
210 215 220 

Gly Val Lys Asn Leu Val Leu Gin Pro Phe Val He Ala Asp Asp Glu 
225 230 235 240 

Gin He Ser Thr He Ala Arg Lys Glu Glu Pro Tyr Ser Pro Lys He 
245 250 255 

Ala Leu Met Arg Glu Leu His Phe Lys Tyr Leu Lys Tyr Trp Gin Phe 
260 265 270 

Val 
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<210> 2 
<211> 819 
<212> DNA 

<213> Helicobacter pylori 
<400> 2 

ttgcgtgttt ttatcatttc tttaaatcaa aaagtgtgcg atacatttgg tttggttttt 60 
agagacacca cgactttact caataatatt aatgccaccc accaccaagc gcaaattttt 120 
gatgcgattt attctaaaac ttttgaaggc gggttgcacc ccttagtgaa aaagcattta 180 
cacccttatt tcatcacgca aaacatcaaa gacatgggga ttacaaccaa tctcatcagt 240 
gaggtttcta agttttatta cgctttaaaa taccatgcga agtttatgag cttgggggag 300 
cttgggtgct atgcgagcca ttattccttg tgggaaaaat gcatagaact caatgaagcg 360 
atctgtattt tagaagacga tataacctta aaagaggatt ttaaagaggg attggatttt 420 
ttagaaaaac acatccaaga gttaggctat gttcgcttga tgcatttatt atatgacccc 480 
aatgttaaaa gtgagccatt gaaccataaa aaccacgaga tacaagagcg tgtggggatc 540 
attaaagctt atagtcatgg ggtggggacg caaggctatg tgatcacgcc caagattgcc 600 
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aaagttttta aaaaacacag ccgaaaatgg gttgttcctg tggatacgat aatggacgct 660 

acttttatcc atggcgtgaa aaatctggtg ttacaacctt ttgtgatcgc tgatgatgag 720 

cagatctcta cgatagcacg aaaagaagaa ccttatagcc ctaaaatcgc cttaatgaga 780 

gaactccatt ttaaatattt gaaatattgg cagtttgta 819 

<210> 3 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 3 

cctatgagct cttttatcat ttct 

<210> 4 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
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<400> 4 

agcggatcct aaaaagtctt agt 

<210> 5 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 5 

ggtaaagctt atgcagcctc tggtttccgt 

<210> 6 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 6 

aaacggatcc ttggctctgc attagatct 
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